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Fjelb of the iNvsmftON 

entiot «. t < is * N - 

5 u,k^ ,0 ^ »J . ' . > . ! o > - , s ( s ro J of 

autabrwux no ol ^ - <. ^ <-f- « fT^ * < n, iwtm to I 
60/237,55?> fiM ox?, October 2, 2000. 

Background o»rm Jmmmm 

x < i m s and ;:nftan«natnry diseases afiect mors than fifty million Americans, 

i adu aniHRf ila^ coit»rk> y,-^r t-jbis discj v . das s;u,h as 
bacteria, viruses, parasites or cancerous cells while leaving the body's aormaJ tissues 
sd. The immune ^ , Ml tie bod lal 5 ?u« os se 

,11 O ^ 1 ^ >!. i S I - S > * v ii! i- 

15 system funehoa. A seooso: ossentJa- > i N % .«» *c~t*.tf« i o 

panicuiar .t g m-adet aid to raouai m -estaeed defensive response xvhea the 

>:c\?emh , > v « mvadcr rettum The loss of tecogjsutioB o < > . 

self and the subsequent .oaua \ response directed against '' ' tissue produce sennas 
jlfeess, 

20 I - - s ^ S e " J 1 of physiological as pathological 

condition » ndaioenUory resp< can xi.sua.lly he traced 

tru ft > <% n so tnaix. damage. Ths 

pieiohopic effects, oiasry of which are amplifiers or hdnbhors of other components. While 
25 ^ d . - v <. ^ iv « 1 ? «■ • v co hn 0 

-> ( nl - .n\. c n'us en- iron a»coii*roHori rn.Appropn.tte tx»->j in,, a t .in.-, 
acute and chrnnic conditions. 
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As a result of basic research in eiokeaiar and cellular raraunotogy over dsc last 
tea to fifteen years, approaches to diagnosing* treating and preventing these 
immunologic a; based diseases ha\ e bete eba forev t t B> disaeehng the imfo ideal 
components of the nunmae system,, those ceils, receptors and mediators that, ate critical to 

elucidated. Cn'stallograpine analysis of proteins encoded < * major hismcompatalbbty 
con pkna, » mi ttoation o! aa a ge specs t T v. receptor at d d«> clop nent of a basic 
understanding of toe complex cytokine network have all contributed to a revolution in 
s \ I , < ^ > the 

1( j ( , f t ! ^MjJt 

I k t « ^ i " «>! p i i et 

, iV^v ^ Pis vsv 

disease. 

The immune svstere when operating normally is invol ved to precise functions such 
|5 as recognition <nd wmor> of ^-ei is i h\v*c i y and o sme ot fort staacs 

(chemical and ceiJaiai antigens) thai either penetrate the protective body barriers of sick 
and mucosa! surfaces (transplanted tissue and u ^ n snob as bactersa. Viruses, 

t <.st or arise de no< < (malignant o The arsenal of the immune 

mVocm n-ee-np^ sm t ~< op <• . h npta^n. ten . « k knmboeytes {8 
20 ceils, responsible for producing smihodiv? which attack the tovaomp ndcro^r^nismsi or 

5 5 u k*. >oanal .mean 

p M , * ' <. 1 ! i ! ■> <- i * , o ^ .."Jltteani to onraune 
n , n , \ d «. i » d h * 1 me IP M i mn lo^ « 5 

edit as Mo :< inch k h«*ii t\ ^ t o may be anus i d 

25 as follows. 

The resp< 

su t 5-totho* CS Cat B < te » - The 

o «i-v . i » ^ ' ! ni^oe>>-c u \ f UH and 

t s i ^ v .5 toe cell . jttr&ce eihs to. a mm 
30 an iiustoeensp t >u <• n \ 5 \ * * ' I 

nv.olvinp ealnmcsam>n. vk L ir».to-es ^m^vo- ? <u' 3 ceils and synthesis of 
iPihodies fut si kirpe uttl tL-1 activates £ - >at rek * s of 

. < nteAVvr-2 0»- * nt < ^ * ot - " , s i 



2 



C vt c« > - < 7n amointtiKiBO I e da »n 4 ! 

between "?w^f v arugen and ''self onu^a »nd vvd s^rt to produce ua<wtd'-«Jic$ or 

autoreactive T cells bna attack in norma! ccxnponeats of <. body. 

" - k < v reactions differ not only as to the nature of the triggering event, bat 
also 1b the types of cells n 1 * * response and in the biochemical satere of the end 
clleclora Ii particular, hblaunnailon undated by montvuednrunopkun activity can 
ux f tal coral i ( < s * 

mfia disonit such as glooie > . s ^ nn intes ilia) ncph k 

>ti>U (.etta* st, ms, s„ , v ,t nd ^ ! s a nmo^ 

t w k di\ Het t s a t *vt * svae »b ses such 

as rheumatoid arthritis, systemic hrpus erythematosus and the like; farther inclining 
u , t s , , 5 v - s v k t o <. >.o< ii i t v it l >u 

J, s ru< i >u isuuu . I ,n nu o netu n-v >^ k < d * s o i < sa k 
« t i i» - - * s ivi c\teerc m t > " * v. «. I na t -uU be »t * < 
toxic, alcohol, etc.-, radiation induced chronic inflammations of long, kidney, centra! 
nervals ss < \ - - * < s < " ^'ariotu 

f on 0 fp i itk fiammatos ats e as arthritis Many prim herapeutk 
vuVi s h t v vti t » <a v I st ,« a t u 1 e * ■ aa>s -oy * -on o f toe s a 
affecting the process itself 

.Leukocyte activation leads to the release o > ' * ertaymea . . 'm of 
reactive oxygen species and the biosynthesis of locally actmg pro-inflammatory autacoids. 
Among the Me, oxygenated motabo&es of aracbalomc acid arc rcoogreced major 
v v t k i,i ! ^ v.v H s < a oo ens 

, * s ^ s ' k» >n > I" w 

pu ant tneuy <. m d< < e- i v s« ana playlet. 1 M ^J>r in*fO;<lhw a 
palymorphbmiole^ etifcoc te I M n * 5-LO, lead 

* , s ^ s i. -u i h i -s 1 « B i 

(198?) Science 237: 1 17141 76}. The suliMopeptide LTs (LTCd, LTXln and LTE*) aod the 
' hkHo^ , os! a t and LIB* conUait vcjtcjwar 

f t ^ , d ^ » - s oo i * s d nn s x > * a to 
ouu' tla-vts. 11 , et al (1^4 . J tfln: la -e.:,- ! dvn, M,ni o; B et 
d W^pn.n ^TB b „s > o ap ^ £ s , p < enc? 1 ^ i « ~t 
to be (I } M~N s \¥Meh exprsss speafk mgh and io« duty receptors 1 LIB 3 brough 
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ei ief, LTi s ih<: po i 'era* c substance yet describe >rthisc« x& 
I tcreass PM?\ aggregation and adl sion o« dofed « Through be ktt< 
as a calcium ioiiophore, leading to PMN activation, stimulation of phosphoinosHide 
turnover, release of lysosomal enzymes and an increase in oxidative metabolism, m torn ; 
ciivated re the best s si h vht abssss coo* o 

aebvadon of protein, kinase C. 

•a i v s -» I i * •> ] 1 ^ mhi " * x 

been measured. LTA4 is a product of 5 1 0 activity aid serves as a precursor for both 

t t (. tfi v , % I *K ^ v O > N v! sv. V '» e * K 

latter is fee product of LTA* hydrolase. LTD, is the product of a .gamma.-glutarnyi 
, 0! <. from LTG i 10 a xva hd *ffieci oi 

reducing glomerular capillary ultrafiltration coefficient acting on both no.nna! and 
iailamed ylonaonb, it is beheved to be a major mediator of functional u 1 > in 
, ^ t n * ^ere, ubs 

titration rat ting o 1 1 is t ed to t h! o 

x m s ' s Hub dim v be <> vews 

t , s „ <. .t,| k o<«. . ' , .or Albs lb v > - » 1 U 1 i 
^on is aa muacct jav/ixi o- lenI'o^a^ s b T oucam tod , n aNne* bar portion 
to'-.on Ktaeouas 

\n ; 'tatu m « v! u maaod h - v> ^ LO) aeOMO 

leads to compounds having antagonize effects io me products of S-LO activity, 
H,tho-v» «n . , ae -31b a A by 15-LO leads to the formation of 1S-S- 

h.C« v^teb 1 1 i 1- HI * f * bi v« - boi >k ^ id ffi 

s c i phages yidds a class ^ 
interaction aaabaa/" « n u > - v ' ct > a< " >" ^ Ukc " 1 °< i5 " L0 § ene; 
opo^oi s k Unto i^-.h t> v uos, ht* b^ o Ker be o» < I in 

t 1. as 1 i DNAprefoes.tr lan I s 1 0 ^e m 

exptmion in gloroerulai cab; lines bos not beer, detected by northern analysis, 
M -voph iges an s parbcai ah rid so ace of 15-LO nxl bence of 15-S-HETB and LXs, 

, , a< <v j v < n s a v. x t . v * ^vb 3 « t 
ivdroxs ^ x ^ i - - 4 ^ ( * 1 x 35 < - v < 

n , < , * a m ^ - - 0 «. dKl vieOO v v » *os f ' ffi ' * 

J t al 1 ^ supra; no Kb C et al (1989.3 Siodiean Biopbys. Acta 1003 '44-5?; 
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■> > j s f )3«: ol list 1 10 ilu i } aun.teavi e*\nt 

T. ©t al Mo ! I P^l 2£3:FP-44| I poxfe aftesis tiice &til of 

! < > , U 1 S x v,i I i h 

5 HvkV'vc o a ^ >. ' - - , 1 > ^ :e.o - n < rj u Ins K\a 

in.V too ciu.. mov.u s ox ^ i ! - >>.v > o rJ m no 
A. i-.ns tn. of 15-S-HBTB causes regression of psoriatic lesions in humans and 
m i>u,\ v ! , x > i clinical severity of a carane arthritis model 

1(} , ( , ^ n . v . i v '■Hi 1 

aborts leukocyte activation, abrogates adhesion of PMNs to endothelium and depresses 
LTfh svnthesis by ieibiocytes. Dunsw experimental glomeriuonephrius, production of 

it < , s > . u ^ ^ ' ^ ! 

about ~: hours Its cor-ho . i " £ ' - m ^ eudwdh ^ uve ip \> - , 
15 weeks, rea< levels eo en c nmoii squired to achieve tb uitagoJHStli 

k jtics £ eons tent with the rie* thai si 
( v ctsons to inhibit an r 
process, one* the process has been initialed. The iipoxins, especially 1 XVA,o also have 
» r. 'is..n« c e\i \ i I h^ * .sax an a < m n 
20 o o s v ; ' > - i , 

augmentation of glomerular filtration rates. IXM acts as & competitive inhibitor of LTD 4 
K ag 0 banim t X \ % ' ot « It- 1 < to me na col 5 

Ure nvemtedd n-pon^ nsoeaom^ of the oomuoc aysierns of mtnuftah; are 
regaia.eo ^ ^ , mo v ! >> 1 

25 a i <■ i 1 ' 1 o * os 

(IPN-y), The characteristics of a variety of immune-type responses is largely controlled by 
the cell types involved and the cytokine network associated ecu m« in each case. For 
example, the involvement of the Thl subset ef helper T-celis leads to secretion of IFN- 
iO.rti.uo, t oo./ o;; -cw^ A -h v oi > o 

30 response. Mother type of response, mediated by Tb2 subset of .helper T ceils. Is 

w km 0 <■ ^ n N o 1 t * 1 > 

i>b,aroaon, T. R. el ai. t'lvhsd) Atmu. Rev. hmmml 7: 1 45473). There is a complex 
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series positive Oi tgaiive espoi - - < ; s by maro eel x 

However new findings sad newly discovered cytokines ofisa repairs those skilled m the 
art to revise their theories of cytokine network interactions. 
^ < < u , > lh > ekkd 

significam oudnaaaer as to the processes of disease development and dv nature of die 
biochemical mediators of tissue destruction. See ,> 1 K. (1992) Kidney luk mil 
S- 101 -$-108 inet p< n herea k rod ence he prest <* of immune 

hifiox and activation of polymorphonuclear leukocytes tPM'N). The very transient nature 
rsl the PMN rrilln u (irrsl r sw hours M\m & mouura actis lion) endeo it an 
ix s ( , ^ n 4 ^ j„j otv Mil uiu i of 

> , ,o t t> v i <, mal t\ k'v <. h 

15 inflammatory event in fee eventual outcome of disease, PMKs are, however, detected 

fluently when biopsies are nerformed dtaiag ortgomg ae«te mpuy such as In patients 

a d wax, of 

- m , |hd t i tot } i n i «u ^ t < " 

>ro y : t Du.dny this seeoi • 1 > i k> i a 

20 i k ^uAdtio.oi! ^ - » 

, , , jv ? iom«8lTa vUh tfua ns>mo„ a*n? epithelial 

eeils) Sntut-n'n h^h n mare xeactbtts to ne< vv vpe^d h i 

K , j M > ^ >e ^ .Aecoitscq«ences<d - > <■ auu i 

| , > > 3 » . ' ' ' l H * ! ! i - 

25 w , a - - 55 ^ s ! 5 v ^ecutv \ 

rayrud t v «. N ui a ' no en t - oi * evu JK 

eveomai ^placement of normal glomerular archivectme by extraeeilular matrix (tdbrosis}, 



mediamm r - > 




30 "mnikcor svsap iurme dns wsux e " - \„ s e ^: <^ = re?vn s nuiheJ 

K i 0Q , , sin - 1 d - v -i c . , obskek * ^ 

dve dsvclopraest of effective tlterapeatie ixkerybidlons. 
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ag tbe mechams which govs * s <- s «4 i ne-na r<< < 

j i i • I ~- - * V > v ^C U » ki 

due to immune deposition. are, for the most part, progressive over months to years, 
suggesting incremental phases of nephron loss. E vidence from pathologic examinations in 

ae * tries noogpat i veil as eve 
,,i*Ki)U Met. , * It s ^ o re fU! s\ttl 

mtbm oaten reactions present in certain indoles, while ethers are totally normal Those 
data, as welt as a clinical course characterized by steadily dirofrbshmg renal reserve over 
hisrnie s,e\ tv periods of dree, strggest strongly That, it? crnwc ,d pabeng "early" 
mnns eeen m ot > w ] o * <.Vj ,,ts It j >hu dn 

events will arrest initial injtrry in those nephrons, albeit small in mimber, in which it is 
underway and, more importantly, prevent or abort its development in intact nephrons, 
<.es^u hepokut 1 n , o>> i » "u i no u en hk v m > ^ 

normal glomeruli This latter assumption is based m the dramatic evidence front 

5 udies iodicatmg thai mere deposition of aattgei mtibody t >les Ul 
glomerular capillary wall or mesangium* in the absence of ceUwlar infrltration (as in 
edviH , K 0 > t , e v,o,uoo >enemt emJrdot to 

metabolites (as m lidty acid deficient animals), is without any detrimental acute or chronic 
> s out tees i t - ! d fra n 

Each element hi the cascade of the immune .response re ay be considered as a 
uu dM v hu | ^ ' ait v 'ki 1 Ov re dun*-t t ! » 

the fa si stupes of me hnmax response, ^amct Y,,:h 'He . o pimp,, ^ol miuba the 

o t CM, < J e t < I I * W » s * * tv l i 3t o 

autoimmune diseases ^ >ee d end fieri such as azaihi efcc < de for 

,. !JU ,^i , u - m , , e - bo v i " » vMiiiKNioonw and 

cvetosporm ibr rheunnuoid .-rthimv ow.dm early onset maulm dependent diabetes 
meihtns, psoriasis, nepiaitic syndrome and aplastic anemia. 

? >suppvessive aget:ts bave pr to be in pi ing an 

j i i r f . vU t i t t ' i 1 * M « > i ^ s & 

> , , J } 5 5 ! ' 00^*0 <h S i 

vaile in xenograft (implantation noi of one spec s planted kt< member of 
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another species, la those cases, she use of o< 1- >x su shown a real improvement m 

< id t V3i ::-C: - ' t hmned by m oooorv. 

\ . { s < , « m v n i> \mxv s oh a 

oh> un an attack against the conducting fibers of i nervous system results u< multiple 
t u'Oi-o Hv ui t < K - v , b > 

sou v -therapy, 

r » t < * i « s i f - ! o a v v v 

t s v v i < v \ t ( «n 

, , ^ s vttot n 5 o ♦ J noa U nn. t s*> n i 

0 H , H , t ^ t ) » ! - 1 < <• dos 

o ! - v o diseasemBXiirymg x ? k drugs, known as ''DMARDs" iantj- 
makrials, gold salts prnkallatmce, and sidiasaia iae) and mummosappTC - ; sis 

^ J ,H p.HU vl« Ol X, > "U^uN oh . ^ -e > ' i» * OIK 

a il TO gi ? must n ! - - -i) \, • ix "~ * i>° « V) 

of the available drugs are completely effective, and most are limited by severe toxicity. , 

in addition to their use in treating autoimmune conditions, mmnmmppr^m^ 
agents have also been used o treating or preventing transplantation rejection. Organ 
transplant 1 < > > . , 5 ~ s 

bamsn primate donors and jmam redpients (xitoo&s8*)> h& received considerable 
K c< << < vl .«. : , ro s \etal to <o, tied 4- >h 0°:^ 



\ oeyres c qnors f t ! ! ! i el > 5 

0 , In raaoo^i- U-Ms hi* 20( 1-2) S9 ^ f^i) M< . Arm.e nun >a op t ^ >w caakd 
in el v } * ! 5 I s u 
rejection may increase the patieaCs susceptibility to infection by a variety of opportunistic 

v is % v o u \ * i. „\ ixc 

cycle i mty x « ^ t*ic to the 

kidncv Ties ?veylirotoxic% limits his qu<u uny ouhue that can be safely giaea. 

MaB> »s • ! ' «. is an i vd i hard hi e eases, ifa 

,1 s a . »» i « < v M u^iu I i vMuU t p >w 

l}>Tjh ' k rx <. <■ u< ^ if n h >h ^ j n t 

cases, e.g., whor« piuanoa dc unfits t structure kol syittbes 
i, opsu )ui ou>t ihw conToundi ^ KoK'iii % ^ an h^u *> *b 

plant is short supply, or a complex purification scheme is required, or hie yield is low, 
direct extra* \ 

| | ! | - » 5 > r to 

only a .few cases. In general, obtaining what are usually complex compounds by this 
pproad ota - I 

< potc t tabote as usetul 

j&armaceutieal agents, and also the difficulty of producing the plain products in practical 
j 0s t i. P , v >x Ovrdu i TV\ > A mama oi eotmniw, <\ he^ immuno- 

v Vr os o J i ~ * j o <. i mwiv -o ooiv-n 1 

iiKhKling triptcrinin (PCI Application PC PL'S*? 025499. rmwiro^ e-atolak Ala 
* i t> },lhptrkhk kta ) \ A Jit 986 ) hlerohde (Zhang 
1902), tripiopbenolkk (Deng, 1902), iriptonide (Wu, 1993), tripterme (Zhang, 1990a), 

1 ,u x < . , { ' »> s 5 ! - < ( *< i si $ » « A t 
t99i), sesq srxanees s An h !i > s ^ 992a), sesquiterpene polyol esters 
dahstmi, lA^ci, phoneAe tv a.m^rw- A^ais \ ' hO t;ient>cera a/kmc, 

s t id (Ch« > 1 - - N ° compounds (i 

1 \{ , j l an . ^ ^ i 1 s n h mi < < 1 

ft has now been discovered that various extracts from the poisonous plant 

Tripion-gram wUfordii play an hagoriant part m ainoimaar-n ,n\i inflammaairy 
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suppression, in particular, tmuohde, Triptoiidc cantatas and unusual tnepoxide moiety 

< p » 1 - s. , < X x O I 

im« essh activities. 




5 Ttiptolkle 

However ia most cases, these campou&ds are ^i.tii^ or pk-\ muk iu- 
uh are difficult to purify m useful quaauties from plains, and difficult or impossible to 
s b m hi p ! iu > Mi i * actiwfv •> {|k < . comprint* t 5 in T, 
wiilotdii shows activity., however after purification the activity decreases. Hie isolated 
10 compounds have also been sbown to decompose over time aod the process is quite slow, 

At preset, it is .not known whether cultured cells from T, wilfordii could be .induced to 
wodik . < -..si- 

ft would therefore be desirable .to. provide immimostipp.ressive coaxpounds by 
s i o - f K tur \ * ' ) > s , > 

IS r<» s\ ^ < > ^' s . * oj Kwmg i **** so - 1 11 > low 

I-mUv \t !tw a, c mt j « <■ 1 ! < 

ids o o cs re with therap i ies. hi additi it 

would h? . ^ > . s ^ » n \o k ,n v jr thei 

- U k s A 50 - >v metabolic 
20 processes in vivo or in vitro. 

The present invention provides novel compounds, pharmaceutical compositions 
< v \ n e \ ^.aiitKO s ^ ( o xj>Js of aotusmu i t dn r 
H ^ o mpu 1 n> ~ ' —corn . ,M 1 1'« 

2S disorders. 
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RX. 

2^ 



R' 



- < v..., 



(I) 



rx" 





T j V B: 



I* 

(VII) 




(XI) 




'XX 



(XII) 



V j 



(Xffi) 



(XIV) 



(xvni) 



(XV) 
A 



FX 



R; 
(XVI) 



(XIX; 



V 1 j R 5 
(XX) 



s®± doited ac indicates ih ehh ngb or dowbk boad, wfanrin 

the vatooes o a single b ' &n o iptetta by b or g s 

- Ji \ B J * , \ ' ^ N ^ i < K R N 

each G is independently OR ; \ NR ! f R 12 or SR n ; 

each R\ R\ R'- K\ B R ;: is mdepooderii dmgeo )lk- ilk* yl alk> yl, 
cM-k\tl < otlo.dk v s \ v * i \ 

heteroaroraaoc, sfkcarbonyl carbonyk carboxyiic axad, esien carbamate, amide, attune, 
hydroxy! afkoxide > * b sdfanyl, solfiayl, mli rao.ro, 

Tttvxp « 5 ^ ! ' s « ot U I Ot s\ J <f »»l 

acid, k residue of » naiaral or syoihehc ..'v uK. or \b <**tuo« X - O, S or Ml') 

altowtiwlv, oxie or moro of R' and R\ R 2 and R\ R 3 and R\ R 4 and R;\ or R s and 
R 6 , come together to form & bridged compound, preferably as a 3, S, 6 or 7 memhared 
nug to form a cycioaikyk DycioalkenyL cyeioaikyryi aryi, heterocyclic, beteroaryl or 
hetcroaromadc; and 

o*eh R , R' R\ K p R u and R u is mdcpendcad> hv.trw ^ .\ ^ 
ilkynvl, cycloaft 1 £ &yny] aryk alkaryl aryk&y*, MteiwycHc, 

hK iromarkail I n it d ofanamra » synthetic amino acid at 



5 or i orieromokr. 

In «voth t . a i , « , u ^ „ < v : > a zn&Gtx is tt? provdo „ oxci , ad 

, , ^ , « , mpcsundi.- 
In compounds of fe< preyed 

> n v t v. t ~> dike « 

r , ) , , k i v s - ^ i' , m » tj uk ' in 

combination or alternation wbh anmlmr imam.mosupprcs^nt or untt-inflammaoiy agent 
fe ( , ;py, eilbcao es of tv. note agents are t Ixrxim 

tot-ether, whereas oarirra ahetnatjoa tacoqv, ?n effective dosage of each agent is 

sereds Fhe do&ag ^ depend on a " <■ ^aciivaiio excreiio 
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esoflhe< swell as < orxfc&o hose of skill hi the a I > ft 

be further understood ilia! fox -f p mx, ,a subject, specific dosage regime aad 

t 5 * . t v > * \ i »\ ) the 

5 pto&ssio ment o e u u > » f ^ ( « ' 1 * 
compositions. 

iii ,c' j.h v ik v ! 'K > v> >nn^ 0 worn sag the 

^mpeuod o •> 'O < > - ^ n v. i x ^ — . o 

10 provided. 

In yet another embodiment, a method for the treatment or prophylaxis of 
aulaim none or intl >n s i ' % N riatexing m 

nu m cu a \c ion>> i d ■> e , , mo \ in a 

pi «-n com ) episl le carries op i m > in :.omhtnatiot* o? alfemat on « fe oae < 

15 more other, imnnnmsappre^atrt or > > < oattcy agent 

yet mi s i t method for tb ire&tmenl ox p? spbykxis of 

pharmaceniioal eompoaitioa coomrismg ;.aa effective «nnt of an active compound ofthe 
present invention, optionally w a phannaceutwally acceptable carrier, in combination with 
20 vn. ■ - ;mn v ethu mv au^uppressatot or anti-mflaimiatory ages! 

in yet an< J . « ^ ^ i ,( m < cn w ° ™r DUwl °* 

i t , v ^ t » on b ir 
^mfmuumj o * ! c aiiao wifli one oi more other immunosuppressant m anrh 
I a » i« no > _ n« for the ' - ^ separate or sequential treatment or » e ! vi 

25 > * ■ mtohremme or * ibmmeiU v dis use i a bo - no-video: 

, , f ? n ot m>nc o,eameuut> an etw e comoounot of 

the o eser i invention, optional! ? > a - i y acceptable < - 1 N t 
coomhuOoo or dk-mcooa v^tb . , " n- < \ n p,md^>«kiJ or anU- 
Ulan Ar ,utT >! jt v i i , » s i 

30 ?K a o.ophsV'^N Aohnmme or mQanim aei> s^s in a tost s 

provided. 



1.3 



WO &>/2&S« 



PCT/ie 



Bru i Beotfiion of rm Hegwhs 

1 1 'in c I is a nofl > eru? syoihcaa fo « < 

triptoiide derivatives. 

I tm 2 i oncnd Mcrtttspedifc sr; for 

5 Mpiolide derivatives from , x&ax «s 

Figa.r« 3 illust < I * ^ > 1 ! 1 ! 1 

acco dmg o foe present nwrt 

ihMittU 4 is a mnihohting exarapie of general methodologies that can be used > 
obtain <3 Cferem epoxides ! en o 



!>£ rot mm!) a<n>i - I < s Ikvbmion 

Tim nreserd invention provides novel conmeumm phammceirdeal compositions 
i methods for ih« treatment a«o)imoru:x ami i k \ disorders. U in d ) the 

pre^at ioventxm relates to novel iri.pto.iide derivatives and compositions for the 
inducement of iS-lipoxygenase (i5~L0) in the treatment of auioirmmme and ami- 
hmamrnatory disorders. 

I i rred e * * j s ( ess thni 25 t 1 5 

5 or 1 microinoiar. 

h J v Xll s 1 v i v iO Kk 3 ikX I i ! 

, } s > 5 isentbtpd, 

I ( i> e ion the co uml < U fm uj 

■nveodon are administered optiosahy hi a a o acceptable earner or m 1 1 

^ t . ov ^opourt ^i' oe vdnom^ d in. 

> 0 . xi ? 1 v kmootor <mn 

s> i ? P , , , „ i v ud 

u e - sas din g die tion ther , effective droage oi ach age 

x uu c v 11 \h d si v U is 5 K mt 

, i_< as wijH as otltec factors Inmys to ho-" < s>\d ml w < u be A-ted 

s e "s%v ' isOW >t * . 0 in < O il s 



14 



wo itmmn 



x rt c i» «rstooc N 5> Jrtfc far sunk teha ce eg $>ei and 

schedules should be adjusted over m® aocordmg to the individual need md the 
professional jndgna-m of ita person adoatnstenng or supervising the administration of the 
compositioas. 

5 la yet aucrhsr ^ a - of me iraemso.o. o * v s comprising the 

compounds of the present invontion, optionally in a pharraace«ifc-&Ily acceptable carrier or 
dilneaa hi o » i» » vah soother s -ptosviai tu jKU-milan*rt,tf^ agent are 

provided. 

fo yet another embodiment, a method for fee ixcatmsM or prophylaxis of 
pi tetimaeawt or iufiananatnry disease in a host is provided, comprising ^ * < a a 

effective amoiiut of ^ active ompo d oi e pi a In ath optionally as a 
obaoTsacranicdh ; acceptable carrier optionally t combination or , He- , or with oae or 
atoreohna suppress v 5 i nnauy agent 

In yet another embodiment, & method for the meamiem. or prophylaxis of 
15 K't um~n > . ianmnnuv dn,eas s » o - i 

pharrnaoeabcal t « < > i n an. effective ..aocaat of so active ^ ; po o of the 

)r< o ntk r a b 

one or .more other aaaaasosopptessain or , m ^ agent. 

, ' rx\ > f ot 

20 y t n i m u • d n , « v . ^ ^ " » Nf ^ ^ «jnaT) * 

JP b >a-- m shasutioa with am iN ^ 5 » 

U v + vco< s - k > 'm 1 on ^a 

s ^provided, 

, , v. { ! e \ > ftl o «j j i so vo? annum at 

25 tli. y--an vu-'v" * a'aan v >i> rr-am * <\ I i\ .paOk v -arraa opt»M«atU lu 

^oanaa uo<i >Mi 'w. Mtft > rm > ^ >n * 

inf]anaaalory agent m \ iaanufactiuc of a raedaameat for the dmakaneotap separate or 
^ -5 t » o t - o. t alare \k f - ■» r ts> 

provided. 
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pciyus 



L * > 4 > ! ' be Pm 

Ui one an' " of a p?«seat *v> a to i ^ of the fomraia (!) is 
provided: 



A 




A 3 0 

5 o s i < * ^ < >■ " 

< , < W > <. > x * •> ^ U v * v - ^ S H Ml 5 , 

he valences o.i ! iydm0*W 

AauciBaseuKk v -< * 

K K K K , R » k 3K uLxikL^ \ 1 v »^ dAa 1 

10 oyck $ j vbv-1 y! v 1! i a,Jra heteo ] c 

i < 1 « tk am *>< 

hydroxy!, alkoxide, mm, &MQ> aside, srdfenyl sultooyk sul&iyl, smlfeaoayl, 
phosp.hooyl phosphirsyl, pfcosp&ory!, phosphate, u residue of a natural or synthetic ammo 
add, a ressdaft of a natural or syoifMk carbohydrate or XR V (wboreiu X-0,Sor NR iV ); 
|5 altoitivoiy, one or mare of R= ami R\ E 2 and R'k R' ? and R "\ R" : and R'\ or 'Rr and 

R !> ; come together to form a bridged compound, preferably as a 3, 5, 6 or 7 membercd 
»,„ to int. oAe I , i uV R eycl ^ A : emuwk »v e vnA u 
heteroarooneic; and 

Kit < K P and H XK & io v » d «. > fV*v' 

20 cveloaikyi cyclo&lketiyl, eyeAaikynyA aryk alkaryl arylaAyl heterocyclic, heAroaryl, 

^ s u , s i ^ „ > , vur u ol 

no v Am 
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;< rami i \ 



provided: 



or its ptaiaeeatically acceptable salt or prodrug thereof, wbereto: 

Use dotted line indicates die presence of either a single or double bond, wherein 
, .t "ax < > < > \' tv ^ ! " ^ ^ ^venguK, 

R P I <. R K K if b > d ^ t 

cycloalk cyeloahbe eyed yl arj a&eryi > d 1 eterooyclk heteroaryl 
hetes'oaK>riadie alkc&rboayf, cattery! earboxybd aeM ester, carb nai < e» amine, 
hydroxy] .. oade, aitro, cyjmo, azide, sulfoayl, stttfaayt* suMinyl sutaonyi, 
■> n{ « In o i aturalo' ymho! j k 

acid, *x«su ue * a m tarsi or s> € 0,Soi MR s> >; 

alternatively, oae or more of R 5 m$ &\ R 2 and R.l and R 4 , R* and R:\ or R 5 and 
Rg con e oigttne. to h> > e ^ N nanU e 

rsng. to to a ew ^ I * * . I v d> dkrev, «. ! v. i o de K*vj<vtv o 
iietei'oarontat;e; are! 

«> ! , , i i r v\ i'v U v,n it\l 

, , j J » I i 1 O « Mlit i I 

natural o synthetic c ^hydrate. 



1 ! V 
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provided.: 

«4 i V 

R (ill) 

or its I s - acceptable eat I or prodrug there*! \vhereirr. 

K ! R :3 r R >d s x r< vx - d< ' dr °P ^ kVlUi 

^ ,ik, cydoalks } 0} c kynyl a 5 aryhlkyi heterocyclic hetemarv 

bsteroaromatk, afkcarbooy! caabonyl, carboxybc acid, ester, carbamate, amide, araioe, 
UvdhjK>l. JkniUJ. umo vjsio, a^ide, sul'o » ! - » ^thaaso;.^. 

icb. , a r< sis is * a statural o* s] s KR V i « herein \ O, S or NB \ 

alternatively, one m aM*fl£& md R 2 M md R\ B 3 *ral s«d X! or R" and 
ft 6 , come together to form a bridged compound, preferably as a 3, 5, 6 or ? numbered 
noc, to form a cydoalkyi, cydoafeoyl, eyefoafkyayi arjl heterocyclic, ternary! or 

eacb K i s and R K> is mdepeoderdly ; hydros kenyl »*y»> 

Ukarvl, arylalkyb n 

lvi» ifc aikcarboiryt, a reside of a a . s or synthetic 8W> acid or a residue of a 
, . . vdn&ate 




wo itzmmz 



pciyus 



or its pharniaceuheahy acceptable salt or prodrug thereof, whereixo 

<\ > ~ < 1 up u ! ! - - i es 

esofasl < 1 , c 1 yrlrogens 

-y S and b arc e I p« idej tiyO, S s NB os ( R 7 R 8 ; 

R\ I? 2 , R\ R\ R' aod ,r arc mdsperukmh hydros ashyl atkcnyl. aibyoyp 
cyeloaftyl cycloatayl, ulo h - aftatyi, grylalkyl, heterocyclic, ^ mi I 
. < j u v. < ^ carborsyh K \\\ acid, ester, carbamate, asaidcy *nme 
Lmitt uni v « oul 

I i ' ptosphhayh phosphoul, phosphme, a residue of a natural or synthetic amino 
! H i v \ n >. f \ * > n o ^ K t 

, < i I < v i R R \ ! o.t K 5 b 

K . coins iogethe* s fom * ? p ;d compound, preferahh as a 3, y 6 or 7 ooerohered 
ring, to form a >v >»< oyeioalkcnyi, % > » » ' > heterocyclic, heteroaryl or 
o t - 

! * n ! s bpes ' > ayi s alkynyi 

cyelo s kvoyi and >JkaryL ar< « s heix <«x 

beteroaro.mstic, aikcarbooyl a. residue of a natural or synthetic amiao acid or a residue of a 
M< < be » 

lu *nnt C ! CT !O0 ^ MTU ( i i tOi 1 ' f \ 5 

provided; 




CV) 



or its phaon:cieeutieai§y aocopubk salt or prodrog thereof xuverehv. 



H D cod E are >«dependent]y O. S. NR or CR ; R 3 : 



Gj«OR :: NR' ! R' orSR u ; 
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1 b * arid arc n ^ « ^ bk ado a 

s j — csU de-\i ooUvuW-U, .v ak<^ «r J U :k\^ k.k > 

boa * % - c ester* carbamate Ms. i « 

hvdroxyi aBsoxid* nilro, cyano, a/K ^ » i x sibibod ?^!»tv! 

5 r ho *ho v phosphmyi phosphor}}, phosphiae, a of i xmi\xr&\ or synthetic amino 

u vR reiaX- 0,, -S or NR 

alternatively, one or more of B: and Ry R* mid R\ R 3 and R 4 and Ry or II s and 

R < o yg< )i 1 i » ^ i . x ^ i <. bored 

10 

, K » »« ' s K i > > kyi kvny? 

teeroary k heteroatonwiic, aibearbonyk a residue of a natural or synthetic amino acid or a 
j s i.da« a ixal or synfeet < ! * 

15 

i h, ! a » k iK ^\^nUr\ iM.^ s iu lU > > « N ft - 

provided; 

O 

I I V 

a 3 (Vi) 

20 \\ w doited h? t e indicates fx whence ol either a single or double bond wherein 

the valences of a single bead are completed by hydrogens; 

Bis O, S,NR'or CR :? R S ; 

GisOR a :! brR u R"orSR n ; 

r R s R R A R s and K' are Me < ic l> yxirc i bkx yl alkynyi 

25 oycloalkyb cyoloalkenyf oycksa&ysyt, soyl, alkaryl aryiaUcyl. heterocyclic, heteraaryU 

jek-ro i ik like ir v j x ro rb <y] < os scbsa Ji£ 2 *mm« 



2b 



WO 



mm! 



H i !.\;0 0 m 



bu o> 1 Uuoif, i/u en x <■ »v3 m *«»o 

£ ! osphiiie, a resid? 5 » > > ( 

add, a residue of a natural or synthetic carbohydrate or XR V (wherein X - 0, S or NR ! °); 

i \ H i i \ \ R * k s and 

5 .R", come together k> forra a bridged compound, preferably m a 3, 5, 6 or 7 membered 

ri hj. to .o-\ . ^ 
lieteroaromaiie; and 

alkynyh cycloaJk> cyck kern cyi >U^> aryi Oka arylalkyl heterocyclic 
HI v < I < e ol v r >-e o , c i i 

residue oi i bohychate 



provided: 

A 




, s ! h k ' i v ^ therein- 

The dotted line indicates the presence of either a single or double bond, wherein 
dcogess; 

< \-i ; n \H oi CR 7 R S ; 

r' r' r r' k v < id j <■ 5 ?! * ' > 

oytfeaSl> "J •> ) * * \ " yl hetew chc het loan 

heieroaroroatio, alkcabonyl, carhonyl carboxyhc acid, ester, carbamate, amide, amine, 
h\dto\ Jkev.ee > o ^ r ~ sk o - ' m «■ s <> 

pee^e ^ 5 i vs, ^ iMij . > < » - - ! > 1 1 > i nrso 

a i > i < > t >ebu 5 < 1 r CXSorNR lv ) 
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\mimm<>z h i s s>«i ! r<-s 

\ \ r a Oi v o . ^ >c«rJDh x ^ 6 - »*n 0 < 

rhig, to form a cycbaikyl, oyclo&lksnyl, « 1 ^ ^.<* ' keteroaryl or 
i 

each R 7 j R s , R :> ami R K< is independently hydrogen, aikyi, alkesyl alkynyl, 

cvcloalkyh cycfoaikeayk cydo&lkyrryh < alkali aryklkyh v v. v <k Uon < 

natural or synthetic carbohydrate. 



I , v s < J s « <V * < f1 ' k n ^ 

provided: 



(3 




(VIII) 



or Its pharmaceutical^ acceptable salt or prodrug thoreok wherein: 

t v < , k u.) ,M ^ !? < k x< k K " 

the valences of s kogk bond are coorpletec by hydrogens; 

B asd E are lackpendentiy 0, S, Nil' or €R ? R S ; 

GisOR i; ,NR n ll ;x orSR 11 ; 

R 1 Rl Rb Rk R s and R 6 a e inheoende i h hydrogen alkyl atk nyl afkyrok 
Jo , v v s , ^ » a' 1 i \\ v >Jj laUaoanf 

Ktuoroi t, v V f ^ . v » ' - - v e, o- - ^ 50, ^ 

hydroxy'*, bo'kc mim, cyano, aside, stilfonyl sulfanyl aufmvi sohaiJionyl, 

aHeroadvdy. one or more of R and Rk R" and R\ K aed Rk R" ,U Rb or H" and 
R s e im togo&m > hrtn a bri<lgc< com? 1% as a 3. 5, 6 or " nam! e ed 



i > fo« ycloalkyi cy\ set doalk: roeyeiie, hetecoai 

I tic: ;aR 

each R ; , Rl R * ? nd K s ii Month vdrogs , I all ni 

5 * hele * esidae of a naranil or synthetic amino acid 01 

residue oom." or synthase e«rbc%drat.s. 



In another e:mboRoisa; ox the pressor osvoodoo. a Rruciore of the fcnmda (IX) t 
provided: 

9 »« 

id I V B. 3 

E 3 (IX) 

or its phamiaceuRcaJiy acceptable salt or prodrug thereof, wherein: 

The dotk ! d. no- k j e^xx* 01 , ft< a -.nH, <> dots d , ut 

the valences of a single bond are completed by hydrogens; 

BlsCXS.NR or CR 7 R 5 ; 
Gis OR u ,m u R ia orSR u ; 

R R R R , K no P r„ s 
cyeRalk c loaikyny i dkar> 1 > ( olio, heterearyJ 

lt n k M i vOk v (i 0 < OOs 

uko\U alko\ida, ratro, >. vo sullbnyl ^ifaxok s*rt nR, vdkooooyL 

f > < . M > ! x < 0 nRj r , 

no . «. «. - ! d - v \ > k * * \K 5 . s ^ < 1 - > , 

Ue-uto s 0 ! o>ko k ue V s < o" R" k~ & R v orR N no 

x o, - » ridged c s fcrably as a 2 or ? numbered 

ring R fbtm y< >aO yl, c> heterocyclic, h ero&n 1 or 
ioleroaromatie in i 



Vi i s 



Lkvnyl cycloalkyl, cyclop cdudkM I ~ Wemcyeik 

fcetetoaryt U o»» vi ^ v alkcarborryl a residue of a natural or synthetic amino add or a 
residu i < ' ! s> - &o t 5 

5 

< , r . v u v e^eut it i u Mrucmre of l u -t (X) is 

provided: 




(X) 



or its jfn acceptable salt or prodrug thereof, v y run 

10 cat i - ' » ^ ! - K % 

the valerates of a sorgk band are completed by hydrogens; 

AisO, S, NE 7 or CR'E 8 ; 

R ! R H , \V 1° ,„m 
<. a I o <. I eycioatkyrryh atyi alkaryh arylalkyh heterocyclic, heteroaryS, 
15 <. - rod carbea}! v \ f a 

hydroxy! alko ids iiitra cyaso, ask i * j ! ' » ' mioo J 

rdr^reoU » >p i ^ > M> ^ T&' te - s " 1 1 m** r t 

ih \ ,t - * \rY^\ *e X V* 

ftttmnfr e v, om cn arore oi R ! and R\ R ; and RR R 3 md k\ R 4 .aid 1% or R s arid 

t ;!! - >e i e-k - a - n ^ R.alkynyL iuyt ba rocyrhf ba^ero^rvl or 

hsteroaromatic; and 

ach it k s R id R K! i apeode hydrogen lb kai> alkyay 
cycioalkyk eycioalksnyy cyeJoaByayi, aryl, alkaryl arvkukvl, heterocyclic heteroaryh 
ay s v ? dk * - > it i« ^«iiCMJ« 

n; n ;d - r jjysdhone c a-hok}dn la 
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PCT/ie 



mat sr embodxme en * a of the foraiula (XI) s 

provided: 



'The dotted i , Indicates the presence of ebber a single or doubts bead, wberes.il 
, > n, »i » ^ " < 

A and B are independently O, S, Nil 7 or CR 7 R S ; 

R ir R J , I , R 5 and i yl aBtywj 

cycloaikyl cycloal ayl cycb kyaj , ayl afiaayl, ry! iky! beterecy lie, heteroa? 
heieroarot&atic, afcarlmrryb carbonyl, carboxylte acid, ester, carbamate, aiakie, amine, 
hydroxy!, alkoxlde, nitro, cya»o» a* $u3fcjt& saufatvyk mlfinyf, std.farao.ayl, 
r < , v ^ , ,ms^ v x v o el i un - i t . i 

acid, a residue of a natural or synthetic carbohydrate or XR' ! (wherein X - O, S or NR ifi ); 

alternatively, one or nratx i R:\ .R. 3 and R 4 . R 4 aud R\ or R 5 acr 

rieg, n an m a ^ e ^ ,w o ' - .^o.ulvvu - K < e, „ < \^,td r 
iieterosroaaatic; and 

each R R' R al R e dc e 1 i i j yl alkenyf dkynyl 
I s o v 5 1 > ' ! as k «. 1 1 

o i i v! i alkeafbouyl, a resides of a natural or syeAetic aohno acid or a residae of a 
>owd 
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5- „ \ -'iixv ^ i v r«o^«M u\ventj*iu a stfrucims. oi the Cot^rJ <\ls - 
provided: 

& >: 

R (Xii) 

«*u n . > , v - v . f v 01 ** - ! d^ ~ ! 1 - u Xs 1 

! ^ bw egvsisj 

\ D and E are mdepetdvrstiy O, S, RR or CR/RR 

vwWka ixclosilkwsL cycRudkynyb sryl ttoxayl wyUWyt boKn\>e>vsa« U-ruCv-nk 
, u < n . x N " cas-bonyi, carboaybR acid, ester, carbamate, amide, atoms, 
hydroxy], alkoxide, rdtro, cyum* azide* art&ayl, swIiRoyi sullayl, sutfemony?, 
, <\ n ^ t > *1 » v ' mi 

( < t ' - - i i * * > *>O s S or NR iV ) 

alternatively, one or mots of ,R ! a»d R 2 , R 2 aod R\ R 3 mid R\ R 4 and R\ or R 5 and 
iy\ corns togs n a brid sous r 7 mcmbered 

ri Bg> to form a e-yelosikyl, cydoafkenyi, cyeloalkynyl, avyi heterocyclic, hetcroatyl or 
heicrsaKanauc; arid 

each R" R s 8 j tfJ R hy<b-gv> Vyl 

.>d«,mR: oJ.cv - ^cdkyayi aryi atkaryl atytalkyJ, heteroe^lv, bctcr^ryb 
^H.n v 1 ! 5 e ^ m o i w 

natural or synthetic carbohydrate. 
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hi another embodiment of ths presem iavsiihoa a sfxu.ct.iii 
provided: 



(Kill) 



or its phamiaoeisdcaby aceeptabie salt or prodrug thereof, whershi; 

t j „ * >, <. a a » ub >i h x hKu n 

<, n> 

A arid D are bidqmmkrihy 0, S, Nbb or CbR/'xb 

V R » * 5 V m * \ i U dK . X s kvilU 

v-,-nU .nU, X, » „ a ^ < > a fOv^ , 

beteroaroauaie.. a&x^rhocvt carbauyl carhoayHc acid, c.bca carba.mate ; 1< amine, 
hydroxy! aikoxide, nim, cyaao, m4e> sxMouyl solfasyl, m\fmyl> stJifamom'l 

pliOSphOBS 3 ' ! S ^ i 1 : X) - 

gcid, a residue of a natural or synthetic carbohydrate or XlX (wherein X « 0, S or KR^}; 
alternatively, am or mors of.R J and R% R* s»d Kb R 3 and R\ R 4 sad Ey or R 5 arid 

n > -form ck \ kenyi c m > > eiorocydky heieroaryl oi 

v aad 

v\kh &\ fC *i& * »« v '1 \^ 

w?scy;. ovchv^k , t atyl s alkaryt arsialk heterocyclic, beuaooivl 
h seacienum^ a;X X* a\ v <. r>i a i oi ?: ndv'v \ u o v > i ^ i* ^ 
natural om^otKax. ^ X>ada 



2/ 



wo mm&i 



in another embodiment of ihe present invention a structure of the formula (XIV) is 
provided: 



j ) t ( < < ^ x '» K 

, ,,V', < . «. ^ Hv , f , ><douO< XMld <U KM 

^ cogens; 

BisO,S t NR 7 os:CR ? R s ; 

GisOR 5i ,NR ,l R l2 orSR n j 

R 1 , R R , R 4 , R 5 mi R 
cycloalkyi cydoalkenyl, cydosSkynyl, sryl, aikaryt arykdlcyl, heterocyclic, heteroaryk 
beiexoaroraaric, adeearbonyf, earbonyb carboxylk acld s ester, carbamate, amide, smixio, 
hydroxy!, aikoxide, altos, oyaao, adde, sulibayl, mlfmfh snlimyi, suKkaonyi, 
pfeo&phooyf phosphinyl, phosphoryl ptaphine, a residue of a natural or synthetic amino 
acid, a residue ofajtatnad or synthetic carbohydrate or XB? (wherein X ~ O, S or MR 10 ); 

altsraaiivdy, one or more of R 1 and R\ R 2 and R 3 , R 3 and R 4 , R* and R 5 , or K 5 and 

R , P N o' < e d 

, * i > , vh b^n>e>c5x, bckioipi o 

\v , o,e^u - 

; s y > <. !< 1 alh ml 

^ , , , i >M\, h. ah u 

N | s t\t< < i I ! ! < > > < 1 i 

sc^i „ >i iv l vJ ^ t k v d t e 
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or its plr&ruiaceutieaily acceptable salt or prodrug thereof, whereon 

s < < suyye rkx >k i n < he? h 

Ut N s > 1 ! ' « <. > K 1 ds - - 

B and D are independently <), S, NR. 7 or CR' x : . 

GisOR",NR n R i2 t«rSR 51 ; 

R R < R , R R <. T 
cycioalky), c ( >aj si* slkyoyl, ani aBogyi, aryial h ie o y-cl , k* ma yl 
heteo&romatk, alfcearbonyf carbonyl osrboxybe acid, eater, carbamate,, amide, amine, 
fc>Ju\>l, .-XoMde mtm, cysno, a?Mc } su k i * 1 

phospkniyt phosyhinyl, phosphoryl, yhosphine, a residue of a natural or synthetic amino 
acid, a residue: of a natural or synthetic carbohydrate or .XII' 1 (wherein X = O, S or NR ? 

alternatively, one or more of R 1 and R ; \ R 2 and R\ II 3 and R 4 , R 4 and Ry or R 5 and 

1 t to t^tm ill! N nui <a > 

ring, ^ v <. * N i! K ( »V " 

heteroaroroatie; and 

each R , R\ R* R 10 * R n and & n h independently hydrogen, aikyh alkenv; 
, , » ! j l » ' i i >, h 

iKtv." rsi Ulu i V i I t\ ^ . \ at ? ^ )< ? !> * d > 

residue of a natural or synthetic carbohydrate. 



provided: 



G 
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(XV) 



WO &>/2&S« 



PCT/US 



, * cod wcirt ><K%.< p» v v > ^ t> <i\\di- 



or its plmrmyoaudod]y > \ ' I salt or prodrug thereof; wherein: 

trogsws; 

Ry Ry R 3 , ll 4 , R s and R 6 are mdspendtnitly hydrogen, alky], alkenyl, alkynyL 
cycloalkyl, oydostayt, eycbalkyml « < rdkaryh aryklkyl heterocyclic, heteroasyi, 
ujtouan v<k ec myi carbom carboxylk acid, ester, cachamat i <k, amioe 
hydroxy! alkoxide, aitm, eyano, aside, sulfofiyl, sul&ayi, sullmyh mdftmonyl, 
phosp!50.fiyi phosphbyl phasphoryk pfaosphine, a residue of a natural or synthetic amino 
acuh<iw » 1 ^ V< ( s 

alternatively, one 01 more of R and R, R 2 and R d R 3 and R\ R s and K\ 05 R and 

R COOK eds ^ > ! ^ ' ^ v }tVl >U< ^ 

ring, U dm eycbaikyl vctoatken> c toalkynj in ieieroc^ '< hetero; y! » 
heteroaroiaatic aid 



1 eycioslkyi y'cfoaike k ! h yl dnyl s I ! - -><» elic, 




G 



(XVI) 



R.\ Ry R ; d R n and R ! 



\.dai^ 



roroadc, ahicadxaiy' 



Idseof « satyrs thetK - o acid or a 



> <Vceot Anttuul or ^rthetie cadn ,0 v 



3d 



provided; 

^ I f 

e;J i s 5 

fir (XYii) 

05 Its 0 a<0 s I , ^ » < o f nit .'O V - v 

ISiv doUtd * X c \s I \ ^ u ^ 5 C . ' v. 0 dot Me 1 Hkl » ! J> t 

the valences of a single bond are completed by hydrogens: 
D and E are independently O, S, NR' or CR 7 B. 8 ; 
G is €>R ;! ,NR n R ?2 or SR n ; 

R R j\ v T > R 5 aid x 
cyeioalkyk cv^oalkenyl, cycloalfcyoyl «y1. atayl, srylaikyi, heterocyclic, heteroaryb 
bstemarotnatie, alkcarbonyl, carboayl carboxylfe acid, ester, carbamate, amide, amine, 
hydroxy!, alfeide, ffliro, cyram, aeide, suifonyl, snlfkryl mWwl sdfemonyi, 
phespbonyl, pho^my f, ftw$m& 1$P#ti**< a reside of a natural or synlnelic amino 
acid, a residue of a natural hetic< 1 fl XR 9 (wJ3sksijX 0 » or NR s 

ataroatrvcty, one or more of R * aad R 2 , R 3 arid R"\ R 3 and R 4 > H and R\ or R and 
r% coxm together to form a bridged compound, preferably as a 3, 5, 6 or 7 numbered 
rirap to form a cycbalfcyL cycioalfawyi, cycloalkynyu ar>L heteroeycbo, heteroaryl or 



20 aiLysvv!, cyctoalkyl, cyc.balkenyl, cycloalkynyl, aiyl a&aryl, arykdkyl heterocyclic. 

rx 0? -a a > on a'k »?U abcuxL a i .kUw e l oatuial » syrttuw on n*o ^ d o< a 

residue of a oaiarai or synthetic carbohydrate. 
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WO 02/2BS&2 



PCT/ik 



cotter embodiment of the prc^ vera s <: kXVIH] 

is provided: 



or its pknTnaeeiHsenUy acceptable sab or prodrog thereof, wherein 
5 The dotted I me indicates the presence of either a single or double bond, wherein 

Ik <■ de>xvs o* ^\ -c vt . au > * o ^ v to c - 
CHs0R^NR !1 R v2 orSR n : 

R\ K\ R\ Kb R R 6 are uv v» • > hydrogen, slbyb 5 - ! ^ 
eyoloalkyk cydoaikenyl, » J aryh aiteyi, aryla&yl, fceterocydic, faeteroary], 

10 , < i < "id- cub/\d md< m < 

hydroxy!, alkcodde, mfe>, eyano, mte,. stitttayl, snlfanyi, sdfeiyl sulliunoity!, 

( „^ v j < oni no; i one, ,s ievebn ot . mn>a\*? m > * tv 

acld s arosid! u u do s «« R* (wherein X SorNR ,! b 



ov , ot . ml ill ! v d u c i i* avohu 

tromanc and 

e^eb R, ?\ K, P - R a v k ^ - \ke.oduk> lo-b^H, J'Kl .bkeovb 
o ^ . vk m J *^ < 1 h.vee^K 

20 i ^ > x s < o. .ex 

^ !>> <k ^ k t,') t v , •> Mediate. 




R^VNc 



(XVkk 



auvei}\ one or mow of R 1 sod Ilk R J and R 3 , R 3 and R\ R 4 arsd R 5 , or R 5 sad 
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provided; 

(XIX) 



ix- ;.r xx 



or its pharnusceobeahy acceptable salt or prodrug Xereot; wheron: 
the valsnces of a single bond are cornpkied by hydrogens; 

v t \ t > l ^ X V 

R f , R 2 , R\ RX R 5 &ad Ix 5 are imtependently hydrogen, alkyL albemt alkynyi, 
u a , o ? « i fl im i oo v JO i X ^'1! 1 

heteroaromshe, Xfcccobonyl, carhonyl, earboxylic acid, ester, carbamate, arolde, aohmy 

phssphonyb phospfXryi phosphoryh phosphine, a residue of a natural or yyathebe amino 
acid, a residue of a natural or synthetic carbohydrate or XR 9 (whemm X - CX S or NR ;t> ); 

ahemaiively, one or more ofR 1 sad. BX R 2 and Ry R' m& K 4 , R 4 and II 5 , or R 5 and 



R s , corns together to form a bridged compound, preferably as a ay 5, 6 or 7 r 
d»g ? to loon a cyXoaikyl, cycXXbooyl f cyooalkwl, aryl, heterocyclic, heteroaryl or 
a < i 

each R\ R'b R 9 and R° is mdependcmly hydrogen, a&yh alkenyh Xbyngh 
ovcioall}! ooXXloo i XoalkyayL aryl, altayl, arylaikyl heterocyclic toeroar>l, 
bcwswaio^ - X. < ,c mX\^i>\KJ^v-\i 

at) ;d of 
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['<< T/i^oKMtffl 



In aoofoer embodiment of the present invention a structure of the formula (XX) k 
provided: 



The dotted line indicates the presence of either a single or double bond, wherein 
!SV4 t ! t ' completed bs wckopM; 

B and M are mdependerdly (X S, NE 7 or CR. ? R S ; 

Gis aR^NR"R"orSR n ; 

R R R v R and V «. f '«. * * n ! n I < ^nJ 

eycloaikyl, eyeloalkenyl s^feikptyl, ml &ryla3kyl, heterocyclic, heieroaryl 

hei ornate, alircartxwl, carbonyi carboxyii ' 

hydroxy!, aiko.xid®, nim>, cyan©, sulfanyl, sullabyl, sitlfmyL subiimonyl 

phm> | .spboryl hosphmi t residue of a natural or s i&rfte amino 
acid, a residue of a oaiural or synthetic carbohydrate or XR 9 (wherein. X«0,S or XRX'X. 

amatively, one or more of ,E : and R\ R 2 and R 3 , E 3 and EX I>f and R% or Ed and 
B* come together to Enn a bridged compound, preferably as a 3, 5, 6 or ? merabered 
ring, ft !bnn a ^iod 1 ' , U v - XacsI »rvi keiuoe>eiu A^aX) 
>W o* sad 

h K Is <- < R ! \ - ^ • > ' ' > 01 

a&ynyl eyeb ik*nyl. eye alkynyi, acyh X na. Mi bete 

Uv fx ? > > V t ^t v <. t s. . ! : V d V ^ 

residue of a natural or synthetic carbohydaae 

fuasul mAodirnerri a structure >fth formula (!) sgh t i ere in he compound 
,» t sr j, A , v , . \ e-*h oi rovximg is tfelr.* i ^ d lo^ 

A and B roe independently 0, S, MR 7 or CR 7 R S ; 

34 




(XX) 



R- is selected indepef! denlly from the groups that include hydrogen, abkyi 

yl, alka? > \ s. , v . , v v i v - halkl 

a residue of a natural or syoba\a ammo acid, or carbohydrate or XR ' : (X - O s NR U 
orS); 

5 ^ Z R ^ R k v k" ' . 5 HZ P ' * * N X ,1< ,x < K 

R arid IX s mdepeadeXly are cekcXd from die groups that include hydrogeo, alkyR 

i t X h r k i 

salfbrryi, suRamX sadhnyb ndiamcTryh caxboxybc acid, amid a, ukro, cysno, < ui 
ohosphooX, phospikayL pRopRamyy phosphate, carbamate, ester, aikcarboayk 
tO o v % 1 < 

R ard R , K' and R R „\1 R K u t s nd R c * v > c>> R be 

comprised of one or two CR I3 R H groups, connected by a tether, independently 
selected iroo CR i5 R s< CR *R CR i7 R<\CR -CR , CR U K Ow CR ! R \R' 
|§ f edo d a b a d p t ce of either a ss eo do bie boo ( 

the present ofa a^ u d Rt. wkuec^ n o a c .d 

j » 0 fa t« vi » iv structure ol b foromia (1) Is riven wberem h 
comp - ^ v< 1 d as Allows 

A«0,B===0; 

el myh XXrr nl ! . , v. i -a a i 

a > vo ^> u s i . > ^ n v t > « i \ * <\ O \R' 

R\ U R R\ by R X s R'\ R ^ R V % R ! R R R ! y l< 1 R $ s ^ *0 R 
25 x ■• - - P ! 1 

v x yl eycXaukem aryl aikaryi, uytaftyl heterocyclic 

gall i - i t v 315 Is - I > o % <. c < kl 

phoxphoay!, phosphinyb pbespboryl phiwphuw, carbamate, ester, alkc&rboayl s 

ea xmy i s is f v I )b>Prrr or 

30 XR n (X -0,KR ; > o; bp 
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k aik! R\ < and k R 3 aud R\ R and R r and v » c can ih< cam he 

aekctsd fiora CR R u CR R CR i CR CR CR R l *0 or CR ! -V 6 NR 
o m Ki v v Jo o «» i h ; 

5 the f r v ^ 3 ^n\de hoed. f wdonw^ < ! v «. -onruted o 1 i! Ace ^ 

MjVIVtO ^ « ^ s L l , < oil o v 

K x , » N l - t on* Ji 1 to , ! V 
1Q cycli ilky) aryh aUcaryJ, aryl Kh yd < t i rbonyl caibomt hahd< 

K t , s ^ r \R ^ U M 

orS); 

r ? R\ K\ R 5 , R* R 7 , Rl R' 5 , R S8 „ R n , R u , R 1 \ R 14 , R i5 , R l \ ft". R lS , R*. *?\ 

IS alk* yl sliw 1 ! a ' <9 oa1i ail J rOcycIk 

sidfbiwh sidtluryi sulfinyl, suifamonyl, carWxyhc acid, amide, nHro, cyarux 
pbosphonyJ phos >h " ' >0K >" i 

carbonyl, hahde, a residue of a uatoral or synthetic amino add, or carbohydrate or 
XR u (X-€h NR s2 orS); 

20 R s and R : K 2 and "R\ R 5 and R\ R" md R 5 and R 5 and R* can also each he 

r»> ( e t < * ^ ' N .in MHanacted bif * - < n ' <■ h 

selected from CR»R* CR«V€R i? R* CR ls *CR w , CR 5S R*0 or CR ,s R ,a NR ,T ; 

the dotted line indicates the presence o( either 3 single or double bond, wherein in 
. t e <- n < > ' 1 o! i ^ . ^ i * ! ' 

25 fo asothe? sub-emboduu nt £ struct r< of be formula (!) is given whereto the 

compound or its > o , .a* acceptable salts or prodrug is defined as follows; 

A ; « 0, B CR'R 9 . 

x vi, t , i^ovo, 0 5 the groups h elude I of alky!. 
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a residue of a canmil or synthetic ammo acid, or carbohydrate or XK ' (X - CX XX ' : 
orS); 

EX RX 1VX Rh RX Ed R\ R\ R ; X R=\ R ! X RR R ; \ R ; X R ; X RR R l X R ! X R 2 \ R 3; = 
R- rfaK w \^ * u v\K m , ' ' >oc Joyo^.aUi 

tlXM alkynyk cyoio&lkyk t\u V o * avyi, a&aryL andaikyk heterocyclic, 
suifonyl si! suliiriyl, aalXaiRmyh carboxylic add, amide, mtro, cyaao, aside, 
pfeosphomd, i i > i 5 c " kcarbo; 

XR !? (X - CXKR. i; orS); 

R ! aad. R 2 ? R a aad R 3 , R 3 md R\ B. 4 .aad XI 5 and R' s and R ;> can also each be 
ompxised > one oi two CR J R !4 groups, connected kg iedmi xXi axu h 
Kleckdhon t*R R'xCR R U CR R« OB -OR X C I V «Oo OR \ NR 
the dotted Ime indicates the presence of either a single or double bond, wherein in 
»!- aressnce of a single heard, die valences sire completed •> hydrogens. 

la auott«r sub-embodiment, a stoictore of the formula (I) is given wherein the 
compound o Usph - x \ icai s accept Xest so? prods 

A-ChB-S. 

pg . , , a,oL\ frons the ^ i X,<\ , < ^ < f 

oyeloalkyh ar/k alkaryl, arylal.kyl heterocyclic, ester, sikc&rbonyl, carbonyk halide, 
£ £ t !m if a 33 i lo ynflu ic amino aok fN 5 x v 

orS); 

Rg RX RX RX R", R R 8 5 & ^ R u > & } X R ! x R R : d R ' R ~ R !S > ^ ^ 
R 3 md ?v B imbp^ruteaih are selected horn t c groups mat meted* hydrogeo ado! 
idkenyh ajkyryl, cycloalkyh eycioaikeoyg aryl, al.karyl, arylalkyl, heterocyclic, 

<ma dr ml o m, mo a idc 

XIX ; (X«O f NR ! "orS); 
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;R 5 ;u -i K p mm Rk R sr.d I T am R" and ^ — - 

co prised j " one o tvw CR !? R" groups, connected o a tether, ;»depemlem'h 

sek tec too ^ p ' I R CR "R * R < ! C8 *R ! *0 orCR ;5 R ; NR' 

thO hsO UwtCs y t CO*, . <■ J v » i l uRl <W <* i\C!C OS 

; c/K-v.v. , . . - N - 

nmv \ \\ msn cturc of the lb i (I) is given v ksuo the 

m pom > t «»pi ^ t > ^ ^ ^oou ^Jjd^Jbn 

A- $.8-0. 

^ , * \ w « on \ . > vi o iJ ^ boo <) j\ ' 
cyobaikyl lU , > Ik) ) t 5 trboa; 5 o 1 ba << 

orS); 

Rk Rk R". R 5 , R, R ? , R 8 , R% R 1 *> R u > R { \ K l \ R i4 ; R ; k R 6 * R ! k ^> &\ R s \ 
R 22 m& R n mdepcndeod) are selected iron the groups that tndudt - ogen dky! 
aiteyl, alkyoyh eyebaikyk eycloalker.yh ar/1, akkaryi zxyMkyl, heterocyclic, 
m\fmy% sadfenvl sdfmyl sulfamonyl, carboxyUc aekl, amide, aitro, cyano, axide, 
phosphonyl, phospUinyl phosphoryk phosphioe. carfeam&te, ester, alkc&tbonyk 
carhoxryl, ha kk a res hie ol a naearal or synthetic < aw t L o earboi dtate d 
;HIe iS (X-0,NR ; "orS); 

R 1 and Rk R 2 and R\ R' and R\ R 4 and and R 5 and R 6 can also each be 
ccr pnsed el >iu or *, K R " *.ups *o \ \ , * ^ v K * p * h 
selected from CR ,5 R W , CR% tfi CR t? R 18 , CR : -CR k CR li 'R ;s O or aOV«NR"; 
tfu -t'»n J V*. oaks- n tK ]nosc:nc os onV a oack or O.ouhic head, vltercm in 

composed rbajjnso.nn cdK oocptsbl: s.r'o ,n pankoo n defined as r <dk) 
A-RB • NH i? . 

R ! 5n setecitxl balep-OKientiy from ibe grenps that include hydrogen, atkyb 
^ knRU h * -e\i dy o k. ov, sii , i n e » ut> r » U A 
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latun &> ! ^ > i - ohydrato or XB X O x 

orS); 

R y r\ r* r 2 , r«, r 7 , Rl, Rr RR R : ,R-\ R ; h R 54 , R 55 > R'R R' 7 : R* Hr\ R" ! , 
r^H mMumh . t ,ecRe< to- *.n^ m <i auoe ?o d oce JUL 
5 ,A,o . vvW ^op o K n til in R > >i ^ k 

, , v i i \ u s o s Oc J o <^<.< t i t»U 

o,rVm\ RRde, a rev J ^ ot , i nnal or *\n k tc a nnn> vW»d ot cu ooeuhav o 
XR 5i (X-0 ; NR !:2 orS): 

10 R 1 m& R 2 , R 2 and R.\ R 3 aa<i R 4 , R 4 and R 5 and R'' and R fe can also each be 

comprised of one or two €R i3 R u groups, connected by a tether, independency 
selttted from CR~R K \ CK'VWVr CIR' RRR R CR ,s R 16 0 or CR ,S R*NR ,: 
the dotted, line indicates the presence of either a single or double bond, wherein in 
the presence of a single bond, the valences are completed whh hydrogens. 

15 h {©other sub-« ibod *m\ * c e of th orrouh i give whe m the 

y , X , > ! LUI 1 d O « 

A-S ; B-CR a R* 

f eRcit enricoO i oups R nRnde hydrogen, alk 

eycloaRyl aryf aikaryl aryialhyi, heterocyclic, ester, a.ikcarbnnyl, csrhonyl, balMe, 
20 shu. w , d r , < ^ o I «. N > \i R * N R ' 

or SR 

R 2 , R\ R\ R\ RR R\ R*, R\ R 1§ » R 55 , R 12 , R 5 \ h'R R 5 R RR R 17 > RR &\ RR R*\ 
R^imdR unfe sdsa selected Ron w gi pMhat Kind ! orogeny ! 
, A an ^< ^ «- ^ ' * ;! ' ^ ,K 

25 ! i « ' > „v ix. 

phosphonyi, phoytnnnyt phosphoryl, pbosphme, carbamate, ester, dkearbonyt 
synthe i » » icid r ca bat 

XR i! (X ^ O, NR :; or S); 
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pj and R\ R J aa<1 R\ R* sad R 4 , R 4 and R 5 and R* and R* can also gash be 
comprised t 01 CR < groups, c t i h , 1 £hs dtpendtsil 
selected ftoai CR JS R K ; CR :S R Ki CR ! 'R iS , CR''' CR'\ CR l V*0 or CR ,, & l 'NR n ; 

fhe dotted 1 indicates the t v of cither a single or doobk bond, wherein m 
5 Pre presence of a single bond, die valences are completed who hydrogens. 

In another seiln embodiment a stractare of tbe !o (I) is given \ <. uo tbe 
A»S,B«S. 

K 1 « N \ ltv< * t twin b »»o , \ 

10 .cbalba, ai> ii *> Jt>ioHo 1 v o ilenSe^ e.ubotrvl h-nav 

} , < (t , > , e f v . , \K \ < f x f 

orS); 

Bb, Rb Rb Rb R*; R'j R 8 > R*> R ! ^ & u > R l2 » R' 5 > R M , R 5 b R 56 , R s b R <s b R 5 b R 3 \ R 2 b 
R 22 and R 23 ind cied from the $ t 1 ! 

| : g alkeayU alkyayl, cycbaikyb cycloalkenyU aryl alkaryl, ary.Udkyh heterocyclic, 

sdlfbnyb aulfaayk suMnyl, suiiamonyh catboxyfic acid, sstite* nifro, cyano, azMe, 
phosplwmyl. phosp nsl pi >phop oh* on >e carbamate, ester, alkearbonvl 
carhonyh habde, a jresidm of s natural or synthetic amino acid or carbohydrate or 
XR U (X-Cb NR 1J orS); 

20 R 5 and R 2 , R 2 aa<! Ro R" and Rb 'R* and R s and R s aad R fc can also each be 

lO ,i»3 <. v << « t * O ^ «s i M t t 

si iwcd from CR ! : R ?! s CR^CR'V*, CR S> ' CR/b Cb U l "0 or CR :i R d 

y a < c S dicale> eserac of ehher a s lc 1 <bi re a 

the presence ef a single bond, toe valences are completed woo 'hydrogens. 

25 ! i r - m ( » ! ot vkroii tte 

eompocro or its phannaoendcaiiy acceptable salts or prodrug is defmcd as fellows: 

A ~ CR S R 9 : B t:: O. 

< selected c e i o- ! bm < > i n ' » «&yb 

^vckwCrxl arb alb a\0^^ .vLa\ck.o^\ aK,advc}b eabaoovb hahde. 
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t residue* a natin or^ \ ; nsao aenh or carbohvduiie or XR I.; O, NF 
or S); 

,? ? ; x K x d R x > ' P S 5 k , K < K < R 

V arid R 23 independently are selected torn the groups i include hydrogerg slfcyh 

v ^ - 'k le r>tuk 
siilfonyl snlfaoyh sulooyl sodaiBOiiyk carboxybe acid, anode, jntnx cyarxy a,deie : . 

5 « < o jvbv< < v r 

XR ;; (X-O.NTi^orS); 

R ! and R 2 , R 2 &ud R\ R" and R* R 4 and R 5 and R s and R' can also each be 
co pus i o! <m " ^< K ,< 1 UvH-ps oooovk * r , tLdsu u fv? k d \ 
ecie 1 nor CR 5 R ; " CR R \ < R is CSi < -R R O oi OR IV NR 

o a^tx o mdv uea tit soes, <* c t r beu><b nii seoo 

i h< vak ces dtogeas 

^ %TKl ; k a ^ h <o «.t< <b s i 

^osnnoi s ,aeva>c *o<^naug m1 u < odona 

A ::: CR^R", B ~ NR 15 ; 

,< v * v < v ;\ ■> v * «. 1 b ^ > yl 

u . iM a<- f . >x Mv x \w' s,» x <n ^> » $ 1 » »im h d, 

s, o i ' x " |N ^ x,pl * 

orS); 

i, Hh Rb Rb Rb Rg Rb Rb R !0 , R ! b R'% R 5 \ R-\ R :5 , W\ R-'h R ; b R s b R r b R ;n ; 
R; ;3 and g' : lodependeody are selected fhean the groaps * include hydrogen, aikyb 
aikeoyl alfcynyL cyeioalkvh cyclorbkenyh &xy% dk r< f o heterocyclic, 
sulionyk snlftuiyl saiilnyb su'Ldaooay.b carboxyiic acid, amide, mfeo, agamy aside, 

v ia 5 nnral or s.ymheu a amino rhohydral 

XR. i! (X-0 ; NR" or by 
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r' and R - R 2 ind fc\ R a i R 4 : B < k s tad R" R' can also ash tee 

* v < l v t < x < 5 5 

selected fiom CR }5 R 55 , CR ! ' 3 R ui CR :7 R !S 5 CR ls =CR l \ CR ls R*0 or CR i5 R 5 *NR J; ; 

the dotted line indicates the presence of either a single or double bond, wherein in 
fee presence of a single ootid, the valences are completed with hydrogens, 
in another \,^. > - raruetore o n formula f 1 k given wherein fee 

compound or If? plurondceuiK.al.ly ucocpudie or prodrug • : defined as follows, 

A - CR !i R s B = CR ?; 'R 3J . 

il \ \ lendy ho t oups lha cladr i dro en dky! 

oycloaikyl aryh a&ary.l arvlaikyh hekaocyclie. ester, aikxa rhonyg carbonyl, haikkx 

, 5 sKUs OS N\aJKl O i x x O Mb 

or S): 

R\ r\ Rd R\ R* K\ R , R ; \ R 10 , R'd R u , R 53 > R w , R w , R 1 *, R n , R rt . ft w , B» R?\ 
R M sndR 

alkeayl, alkynyb eycloalkyk cycloalkenyb atyl, alkaxyl arylalkyi heterocyclic, 
*i!tbnyL mhdroyi sidiinyh mUmximy% earhoxylie aci4 amide, nitro, eyatxn aside, 
phosphonyk phospMnyl, pfaosptayl phosphine, carbamate, ester, alkcarhonvL 
carbonyl, halkko a residue of a natural or synthetic amino aeid, or carbohydrate or 
XR n (X - : 0, NR 13 or 8); 

R> and R\ R 3 and Ed R 3 and R'd R 4 and R s and R 5 and R« can also each be 
comprised of o\ < wo i R ! R ! groups m.ae< ed y) a ethet iodependt tl> 
vetoed from CR^d CR^CR"R W . CE^CR ; , CR 55 R 5 *0 or CR 5S R is NR r? ; 
00 ,i id" i 1 ^hoiun in 

x.s 1 - o > t v 3 h ~n- 

fu mother Nab-crohadnnceg a structure of the formula (I) is given wherein the 
compound or its pharmsceudeaily acceptable sabs or prodrug is defined us follows; 

A-CR^RdB- S. 

R ! is selected independent.!)' from die groups that include; hydrogen, alky!, 
P.P I. i si n c c i < OB 1 
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oxS); 

R 2 ? R* R\ R s , R* 5 R\ R\ R. R l \ R U - R 1 , R 1 \ R u > f ?M R M R 58 , R \ h' < 
K ' iy K v0\ , s o n 11 - * ^ ^ o-ei idol 

alkenyf alkynyl, oyvioaRyl, ydoaikenyk aryl a'ikar} aryiaikyl heterocyclic, 
suiionyh suUuny, suhhiyL sdfemonyL ,,d»>\yhc acid, amide, mow cyamy azide. 
^.p^nvl j. nose 

carhanyl halide, a residue of a natural or synthetic ammo acid., or carbohydrate or 
XR"<X = 0 ; NR iJ orS}; 

R 5 md Rh R 2 and R 3 , R 3 and R* R* and E 5 and R 5 and R <; can also each be 
comprised of one or two CR 5, R M groups, connected by a tether, independently 
^x^dkomCRV Ik R is CR^CR i5 R i0 O >rCR R Ui l < 

the otted k« j diean the presence o ver a s e or doub bone vhen in 
the presence of a single bond, uk valences are completed with hydrogens. 



1~ a «\u u >»< i ~ tiin ! v>r'm~m > h o-»>« nn,K -t d<e ^n a 

,\\ k Ik t o ^ Mn . 



A 

1 J ¥ 
i $ ® 


A 


B 


R s 


R* 


R 


ir 


E 


R* 




0 


Mc 


B 


H 


H 


Me 


Me 


0 


0 


Mh 


H 


B 


R 




Me 




0 


r,i 






H 


vie 




0 


0 


Me 


Me 


H 


H 


Me 


> k 


0 


0 


i Pr 


Me 


H 


H 


Mo 


V 



wo mtmm 



'€171 JSO J/3 m 




A 


B 


R* 


: R* | 


R r T 


~w 




P 


0 


o 




Me ! 


I 




Ms 


Mc 


0 


0 


Me 


H 


Me 


Pi 


'Me 




0 


0 


l-Pr 


H 


Me 


PI 


\ 


Me 


0 


0 


Ph 


n 


Me 


H 


Ms 


\h 


0 


0 


Ms 


H 


H 




Me 


Me 


0 


o 


e-Pr 


H 


H 


Mo 


Me 


Me 


o 


0 


m 


H 


H 


Me 


Me 


hie 


o 


0 


Mfi 


H 


€H 2 Pfc 


H 


Mv 


Mc 


0 


0 




H 


Cf IMP 


H 


Ms 


Me 


0 


0 


~mr 


E 




H 


Me 


Me 


"" 0 


< H> 


Me 


H 


H 


H 


Me 


hie 


0 


MM 


Mh 


H 


H 


H 


Ms 


Me 


o 


M: 


Ph 


H 


! H 


H 


Me 


Me 


0 




Me 


Ms 


H 






Me 


0 




f-?r 


Me 


H 


H 


Me 


Vie 


0 


a I; 


Ph 


Me 


H 


H 


Ms 


Me 


0 


mm 


Me 


H 


Me 


H 


Me 




0 


1 M 


Mh 


H 


^ Me 


F. 


M 




© 




Ph 


H 


Me 


H 


Me 


Me 



44 



* (i) 




B 


R J 


?r 


.fe* 




R- 


R 


0 


cir. 


Me 


H 


H 


vS ■ 


Me 


Me 


0 


Clk 


:•■?:• 


H 


H 1 


Me 


Me 


Me 


0 


CHj 


Ph 


e 


H 


m- 


Ma 


Ma 


0 


CH 2 




H 


a» 


H 


Me 


Me 


0 




m 


H 




H 


Me 


Mi 


0 


.CP* 


: m 


H 


am 


H 


Me 


M, 



compound or its pta^ceutoMy acceptable salts or prodrug is dcfmed as follows: 
S A - O, B - O, D - 0; 

r l h selected independently from the groups hsl include bu'>- v i> 
cycloalkyl aryi. alkali ^ylatkyl, heterocyclic, ester, alkc&rbouyt carbonyl halide, 
a residue of a natural or syaibetic amino acid, or carbohydrate or XII s ; (X === O f NR :? 
orS). 

in R 2 K < i P J R 9 , R. M , R ,R 8 , R , R J » , B , R w i id B > 

■m^'h arc selected dorn die groups thai include hydrogen, >vi alkeoyh 
aiMaxl cyotelkyi, yyeioalkenyl aryi, atfcaryl arylahcyi heterocyclic, snlfoayl 
^uM dm* n t > carboxylic acid, amide, nitm, - o < ;L 
phosphonyl pbospbiayl phosphoryl, pbosphiirc, carbamate, ester, a&carborryl 

15 carbonyi, halide, a residue of a natural or synthtiic amino acid, or carbolo dan* o 

XR t8 (X-CXNR ,9 orS}; 
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R.' and R 2 , R 2 and. R 3 , R 3 attd R 4 , R 4 and R 5 and R s and R <: can also each be 

5 d of on< 3 ! ' ted by & teth endent 

selected from iH\' < \ \ t f R , * k ' ' 1 0* N > < > or CR * \ I 
and 

5 , i . ^ „ - 

s ! , Xi , » < " o «kr * Ik 

n 0 lf v 

A- O, B :;; NR U! , D = :: O: 

10 r , .. , t v - 1 

cyeloalkyL aryi dkaryl aryialfo , hetero yciic ester, alka bony! oarbonyl liaMe 

or S). 

R.% Rl R* R 5 , R l! , R 7 , R s , &*, R l{5 ? R u , R* R i; \ R 54 , R iS , R^ R\ fc 1 * and R i!> 
15 in,kncuM o sre selected fio * roups that hk < iydrogei any* 

aftynyl cyeloalkyL cyelealkenyL aryl, alkaryl, aryklkyk heterocyclic, mltmyl, 
snl&nyl sul \yi sulfamoayl eattaxyfic acki f amide, mtro, cyano ads 
phosphoavi oimmi'v, • x >< < s i phosphide, carbamate, ester,, alkcarbonyi 
oo \ ^ ^ tOM^-c , an; ^ -yn-A-.u t ,;ote e; ^ i v 
20 XR i8 (X ::: O, NR !? or S): 

R 5 and R\ R 3 aad R\ R 5 and R\ R 4 aad R 5 sad R s and R* can also eacb be 
,(«apt'M^ o f MO»n tw. vR U e< o *o<<,e< b » u«V» \kv ee. 
selected from CR ; -R ;5 , CR^rWR*, CR : ^CR ; \ CKVO or CR ,5 R iN NR 5 \ 
aad 

25 vv u v i i * > » i n h 

? „ , ,i . - > i h yens 

i > , s . > 1 a U» - t x s va a fee 
compound or its phan»aceutic»% acceptable salts or prodrug is defect! as follows; 

\ W H - v R j * P -O 
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PCT/ic 



R ; is sekcted independently from the groups that include hydrogens., alky], 
cycloalkyi, aryh alkaryl, arylaikyL heterocyclic, ester, a&carbouyh eaxtonyl Midt, 
a residue of a n > oa «.r ^ !'w ) "av ot -> * ^ 01 \R A : " sR ' 
or S). 

5 K\ R\ R - l<\ R\ R\ R s , K'\ R !0 , K ,j , ll", R K \ R w , R } \ R 6 ; R'\ R )S and R i9 

independently are selected, from, die groups hud irrckKk: hydrogen, takyh a.lkeeyi 
! k ^ v i i a . elk solfonyi 

;jj t X i , \ ! I O' < <. ' \U0 v\ iti^ j Kk 

p^wtp otr 4 ^ i > - ' « K <U IilU «K iVi 

U) carborryl halkk, a residue of a natural or synthetic amine acid, or carbohydrate or 

XR !S (X = O.NR !9 or S); 

k xrd R, R a-d R* R aaa R* R* ,aut R x and C nd R s eta alao each be 
comprised of one or two \ * R groups., connected by a tether, hKlcpeodcody 
stiovuxl trora OR V, OrVVR' R v CR J VR'> CR ,5 R iS 0 or OR' V^R": 
IS and 

i dot * e indicates t © presence a eitfe ? -isfe I r double bond * > 
presence c i single bond he s enees ornple 



a ' Knv\,.iii (he 
20 , u a - ,0 ] : u " i.v a v e - v t h s * > > »- M w 

A'*»Q»-B- S, D«0; 

K i.a iw l.» (^vfi alkyl 

> I *n Ilk 5 v ^ ^ .v\nx, . i l 

a residue of a r.umrm'l or synthetic amino acid : or carbohydrate or Xk : (X ^ O. MR 1 " 
25 or S>. 

I s. K R ^ i R* R 1 R w , >< R R R R s R J R nd 8 
n p u ere <- i v o, s thai unhide hvnr.yrea. 4 alkerryl 

aikynvh cvcloaikvL cyoioalkerryl aryl, alkaryl, aryialkyh heterocyclic, sulffonyl. 
s i\ u i - ^ hi i , v va <. ^ ai <!x ro e>3tx, ^iuO 

30 j |- 1 * f * i at t i ' 
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carhanyL. I alkie & res erne of a t arwa 01 ssndm c amis o acid or c; rhohyd ate o 

R ! and R\ R 3 ana Rh R 5 m& R 4 , R 4 ami R s and II s and R 6 ca» also each be 
n,r J >♦ on *« Uo ^ R J.o«jp yn <■ ^ ! -I* - <. ( R» ^ 
.elected fern Q CR iS R iA CR%^ CH" Cfc \ CR -RH> or OR^R \ 
and 

\ K | Cl t * e uk s > v v o < e or double bond >* tereio I r 

presence of a single bond, the valences are completed by hydrogens, 
hi anotto sub^bodinieoi, a structure of the Aommls (il> is given wheiem the 
compound or its pharmac«utica% acceptable sails or prodrug is defined as follows: 

A-CR s R^B-0 ; D-O; 

R 5 h vacuo rodepeodc } fami shi groups &fil hydrogen, Ofc> 

cycioaikyl, aryl alkaryk arylalkyl, heterocyclic, ester, alkearhonyg c&rbonyh Imikie, 
a edu o»C« v ^ ^h< ! t k \K ' (X O NK. 

orS). 

R 2 , R\ Ry Ry Ry R 7 , R*> R 9 , R } *. R n , R"l R r > R'X R ! y R\ R ! \ R" and R ;i> 
i e se ecte< or eg oops il n dv 1 

K^s mU>U< II i 1 > \ ^ l " kUlV 

cikfanyl salfkryi stdfarnonyh earboxyiic acid, amide, nit o v \ oio aside, 
phosphooyl phosphinvi, phosphoryh ohoaphbte. carbamate, ester, alkcarhonyl, 
f w a J id il * s * x ! "- !c ^ % lK ud * » rloh\ . o 

XR J8 (X = 0,NR i9 orS); 

R arid Rn R 1 and Ry R ? and R , R ' md .R* a»d II s and R 6 can also each be 
.osnrnaed oi w» IfR * jswap* conned K ,s elbt nlopvdo^h 

selected Son, CR CR R CR 'R CR» C* w , ( R ! R 0 r < R S B S NR 
md 

use <I«..nod bee hx-n-.au.-' die pn.>.«.-nc-: ! na a - or doable x> v wherein It 
preseo.ee of a single bond, the valences are completed, by hydrogens. 

In. aao&er su*> a structure of the formula (II) is giveo wherein h- 

compouad or its pharmaceutical;-/ acceptable salts or prodrug is defined as follows: 



WO <>? ?NS:V? 



PCT/oP 



A « CiXRb .8 - CR ! *R ! y and I.) - 0: 

R ; is selected independently from 'fee groups that include hydrogen, alky!, 

clot yt. a?y 1 - c.< kcarboayi « ixhou I a a 

a s = dut of J % i ^ ' 1 ydrute os XE'Xx CP 
or S), 

E.y Ry ni RX &\ S5 R s > &x R'°, R n , RX R' 3 , I'y R r b R ;s and R 5§ 

v *\ v\ 'or s * ' ^ alki-nu, 

j \ s onyy caiboxyU ac d £ hd im < > mo d 

pi, } > i K » < t f I ' 1 1 ^ 

carbonyl alki t esidue >i a n< >? * setic w < acid or caibohj irate ot 
XR 5 *0£ -XXNR i,? or S); 

R 1 aad R 2 , R 2 and Ry R 3 and Ry R" and R 5 and R 5 jiri R° car* also each be 
comprised of one or two CR t9 R H groups, connected by a tetter, indcpe«d«otIy 
selected from CR IS R* CR ?:, R u XVR r R iS t CR^-CR 16 , CR 3 R 5& 0 ox CR : R 1 % XR 1 
and 

the dotted line indicates fee presence of either a siBgle or double bond, wherein the 
ntam s i single bond j lent ! 
ha another sub-embodiment, a structure of the formula HI) is given wherein the 
compound or ha phamaeeutkaiiy acceptable sabs or prodrug is defined as i i o 

A = OR s R : \ B - CoXlVp and D « O; 

R' Vj v. 1 

>dXi t^ i -> ^ acto*. ^ ^ ^ ww; ^i'linscc 
& residue of a natural or syaXetic amino acid, or carbohydrate or XR 11 [X ~ 0, NR V " 
or SV 

R J , R 3 9 RX Ry R 8 , RR Ry Ry R'° 5 R u , A R B > ft 1 * .R* RX R !S md R 5 

alkyoyb cycioalkyL cyXoalXeoyl aryl, aiXaryi, aryklfcyh hetaocyelic, suhouU, 
i v ; kh o, e.yano ? aaide 

phospho s pho i pbos od >hospb e, carbamate, es < kca > N 



wo <mau 



XIV s (X-O, NR ,9 or S); 

selected fern f k X R\ Oil V'CR R K \ CR CR \ OWO or S R \ * . 

,,,vo ot a .'x \ bond, fee valences are completed by hydrogens. 
I x ! t i s v. , s v i i >b v. Ok 

A- CR"'R%B-S ? aad.D-0; 

N , 4 , 1 ! nl «. r u J tffM ,t ox nl 

a trndue oi > * ^ \ \ O, IQR"* 
or Si. 

R% R ? , R 4 , II s , KK R\ R\ R*, R k> , R n , R 52 > H i5 5 R :u , R* 5 , R ;6 9 R !7 > R tt sad R ,s 

- selected frois fee gran I yl, alkeayi 

K w v ^ ^ 1 V ' b s jt 1 

Kid amfec nnro 5 cyaru r d, 

phospho"' ukeatbonN 

, ( <K n > x< x * ,u> "■ < < O *U > '^'iO '.\ 

XR 1S (X> O, KR. i9 orS}; 

R 5 and R\ R 2 and R 3 , R" and R* R 4 and R s and R* and R" can also each be 

selected to CR' 5 R < *"R S V > s \ R < R , CR 5 R O » CR R NR 
aad 

the dotted 1 dxoeaies the presence of either a smgie 5 double bond, wherein the 
r uv u d die x u.crx ^ an? ,oi,o, c K * as 
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In another sub-embc4im^t 4 a Moaaae of the formula (II) is gives whereii) ttie 
o»th *A or s j" x \ u.v Ov * * acao'aa'X: >'* or * I' u d deXieb :•> o o ^ 

R ! n vl ■ 1 5 s 

CwoaliaKuX abXn-ska^ ^ a a-a^X v 

a residue of a natural or synthetic aaano acid, or carbohydrate or XR i! (X - d x V 
orS). 

Rd Ru R 4 ? R\ Rd R , Rd Rd R 10 , RX R u ; R ; d Rd R \ R if R 5 d " « <d R ' 
irnkpenXcutK' a-;o soka^d o ^ e-a , v M « < >k , »h nX 

1 vt k n. , VI tt< ( , XX ? ienvi 

•*$&a$, aulfinyl sulfemonyl, carboxylio acid., amide, aitro, cymo s aside, 
ph >*phon>t tvo^ - ^ < ^ tho 

* k, b c i t i da; a. i a < rbohydraie oa 

XR iS (X » 0 ; NR !y orS); 

R s m& Rd R 2 sad Rd R 3 and R* R 4 and R 5 ami R 5 aad R* cm also each be 

v u t to R R n > c hh \ s <. in U ^ 
selected from CRY, CR 55 R { *CR ,? R ! \ CR I5 ~CR : '\ CR*ft ,e O or CR'^NR ! d 

32X1 

the dotted doc indicates the presence of either a sbgk or double bond, wherdn the 

> <C K\ ^ v , ^ . v -OK vJ s 

? , < ^ -a < v-awv xai, & structure <. i " R s o . <. ^ - ! * 
J v ' a >x v o » v 

A-.O,B»NR 10 ,D-=CR*R*; 

- v X f \ ! , v w , b a . . « * < >o oX U»<t 

, , , e or XR *\ 0 NR 

or S); 

R X. R\ Rd R <. R R ■< P R * *? * " i* - 

w| dent . ,J ,\ * \f v. o - i i , s >b jX » I 

JM ' < c- X ^Ovdkea>l, aiyl aX X o^'Xw > ~'0 f - *or» 1 
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s . i nu\ - - co o . - J ruo c no 3 \ , 

phosphonyl phosphioyl phosphor csphme carbamate, ess« allrcarbotiyi, 
carhonyl, fc&lide, a reside of a natural or systhette amino acid, or carbohydrate or 
XR ,8 <X~0,NR I9 orS); 

5 R 5 ami R 2 > R 2 and R 3 S R 3 aad Rd R" find R 5 and R" and R u cm also each be 

seted from CR is R w , CR ,5 R"eR ,, R" ! . CR"=CR l \ CR ls R w O or CR s5 R%R ;y ; 
and 

the dotted line indicates the presence of either a single ox double bond, wherein the 
1.0 - '< ' N ! ' v ' x 

in < elhu ^ > - Wmvne u huko, , t > ad < !h s m \u> *hcr tn the 
compound or us pharmaee.cn ca 1} ac< eptabk s ilk 01 prodrug i •> defined a. follow 5 

R l is selected independently from the groups that include hydrogen, alky!, 
IS cycloaikyi, aryl alkaryl, arylaikyl, heterocyclic, ester, alkearbonyl cadxmyL halkle, 

a residue < f a natural or s ! ^ x 0 ^ R 

orS); 

r\ R\ R\ R 5 , R*, R'd R 8 » R ! °, & u , R K! . K'l R u , R ! % R ! ' and R i? 

fcdepUKfcr are selected from the groups thai include hydrogen, a&yl atkenyt 
20 aikynyl cyckalkyl, cycloaikenyl, aryi, alkaryl, arylaikyl, heterocyclic, sulfonyl, 

< t t1 i si el r ^ 100 « and aa.de mt o, jana, a^d\ 
phosphonyl, plw . \ ^ < < Jwnate, estct ukearbonyl 

carbonyi hab.de, a residue of 1 natural or synthetic ae « v add, or carbohydrate or 
XR ! HX-CVNR 1<? orS); 

, 25 R ! and R 2 , R 2 and R 3 , R 2 and R\ R 4 and R 5 and R s and R" can also each, be 

o t > o , s ^ »\ J . o a « " < « < 1 

selected fr.no Ck Vd r*rVYR ! V\ €R '^CRd CR'^O or CRWr^KR": 
and 

„ trttOl t <. ^ * * v » s >„d «w> ! c ^ ve mthe 

30 v so * ^d ' ' - ^u.dl^inc '< 
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It another sHub-embodimeat, a structure of the formula (II) is given wherein the 
apomidt pi euti < s - * > defined as .folio 

A- 0 : B - S, D ~ CR\Rk 

K is S3< \ ! i ' 1 v ^ 

5 cycloalkyl, aryl dhnyk aryiaikyk hetexxy elk, ester, alkcatbonyi earhooyk habds, 

, < * K !f i\ <■ * \R' 

or S); 

^ r >> N V B s R' R k R !! * M R< R k i < « R i§ 

- nvr ! ^ . sealed <. djo n 1 soehuk * o o ^ . s iH ^ 

|() t 0 v k - ! ^£ i v - k ! x f o s 

v , s > ! ! v , * n ^ an n s.I 

caftonyi, haHde, a residue of a natural or syathetic amino acid, or carbohydrate or 
.XR !i (X-Q ; NR ; ' orS); 

j§ R s and R 2 f R~ and Ry K 3 and R 4 , R 4 and 2? and R' 5 and R* can also each be 

v itr tv. o i 1 - * 

selected *» CR ?5 R* CR N R 'VR' R\ CR ,S CR* CR '» O oi CR R >NR 
and 

< t K iu . h k } > » , (1 tcbJ^u.i OH «M v j l v 

T"«h*hU 1 nu- i <i stni nv oi he a « Uo then viieicm tb< 
on 1 i**" noovm- - ^.reyuuV. n ntod-uj n d^nvd a^ twlmst 

A^CR^B-O^D-CR^R 1 *; 

JX N * v <^ n K ^ alky! 

25 cydoalkyi ar> s bkaryUy alky! het< ocyc ty eetet alkeurbotryl c&rbonyl habd , 

a residue of a u u u or synibebc amino acid, sr carboirydrale or XR : i\ *• < x KR U 
or S); 

l\\ Ry R\ Ry Ry R\ 'R s „ Ry R 5 ", R J \ R ,; . R ! X R'*. R ?5 ; & J6 > Ri? < R 18 and. S i5> 
iOo <;eo ^ v. ^ ^ <> 1 ^ v <~- ' N x di\ ^' koml 

30 « ik I . . . ' c > v 1 M c OO s )« i 



53 



wo mm&i 



, L sslSii ivaroooyL c yU I <■ i 

< \ carbamate, ester, a1kcarboii> 

v bt u u a , t !Ml v - i » >» f wo r i ^ tv> i < v • ^ <* « o 
XK SS (X« 0,NR w orS); 

5 R- and R 2 , R 2 and d B? and ,R 4 S R 4 aid R s and V and R* can also each, 'be 

o » j two CR R gwi s - her, Jadepaxk 

* not- CR R . X s < R R'\ CR 5 < R^ CR^R >0 o* OR 5 R sft 
and 

K 1„ k ' i < »v s ^ v ^ , v P <> a <. d< \ ^*K3 tn K 

10 C ^ ^ 

n ittv HM u^tli^ uthBv Ot.H« l 1 ) f ^ II UUJU 

compound or itspharmsK y acccptabk of pnx s< ! >ilo* 

A - CR 8 R 9 , B - NR K> . D - 

R v. selected mdspendenUy do.;-; the groups thai bfeksde hydrogen, alkyb 

a v t «d r k i (X O MR 

cfSj; 

Rd R\ R 4 .. Ry R* R 7 , R\ tj R 1 R u , R R ! R * R'h R l§ , R R is » <* R 1v 
i , v. < > > < i i<> i \ , -ilk<-oy\ 

20 Ifcysyl, oalkyl < < emi, acyl dkar arylalky heterocyclic, sul&oyl 

sullanyl, soifinyl, solfamonyi, carboxylic add, amide, dtro, cya»o, 

K , pi j * " ^ 5 » > »^ dh^no^ , 

cwbom ,K\ ^ »» >~ on dor ;>:ametK eoo a d oi :arbi»h\ orate oi 

XR iS CX = O,NR !<> 0rS)i 

2s R rtl «j R\ I jh< R R and R R* and R 5 an4 ft and 5 en < so u h v 

comprised of one or two CR 53 R } * groups, connected by a tether, independently 
vo*t*I do*m OR i". CR R »*\ tR 1 CR CR 1 R O u CR 1 R ^ R s 

30 read sm.Su c * v >; c <■ >. rc^hruto 
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A - CR % R\ B - CK.' ! *R l \ D - CR^d 

R' is selected, mdepesKkntly horn r. groups that b>cmd© hydrogen, ad\L 

a re:dduo da natural or synthetic amino C n carbohydrate M< (X - (X KT.. i; 
or S); 

R , R , X' R' H R . K' R \ R 1 K", R ! , R \ K \ R'\ tV\ R , " \ J F n< 

R 1 sj, tpv » c. I U <: t ? „C 1 hi UdiORU dU id< n 

s^u^K saifbyi. sulfwuoayl, carboxyhc acid, amide, orn\ cy^o, azide, 



c>r ^ n c< oi ^ >K run * i KM r 

XR 5 'CX-0,NR ! *orS); 

R { and R 2 5 R J md R 3 , K 3 and R\ R 4 -and R s aad R ? and R 6 cm also each be 
composed of oae or two CR 13 R W groups, co«a«et*d by a tether, indqpendcatly 
selected iroai CR S *R* CR ! 'R 56 CR i? R u \ €R 5 *-CR U \ CR iS R JS G or CR 15 R 16 NR 1? ; 
and 

i c io»v< 1 * <- «M«c u ^ a •> e^-K- ot uun , - ^.c « ttw bk ^ 1 vd cs> \ d c 
presence of a single hond, the valcn&tf are completed by b 
; oft 

eornpoosb oariisp 

K is elected i depended iron &e a*.^* ,a t mo Ko> , alUl 
25 cyeloalkyl ar>t alkaryl tuylalkyl, heterocyclic, esteo alkcartwnyl oarbouyl halide. 

. avco. oi < naarr or - n \ u smm - iJ, or carbohydra e t > \ *: ,X - O > R P 

orS); 

< k < d R ? R s R , R n R u R ' V R ^ ^ R * ^ ^ 

mdepead* nth ire selected from >lv ^roi ps t : $1 is £ uuk 1 ydxoger,, ^IkyL jd oyl 
3D alkynyl, cycloalkyi, cycloalk<-iyk aryl ; alkery.1 ajybV^l heterocyclic, auhotryi 
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